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(5T) Ab^nicU A thin film transistor array panel for an X-ray detector includes a dummy pixel including a photo diode and a TFT for 
detecting leakage current. The photo diode includes first and second electrodes (178,195) facing each other and a photo-conductive 
layer (800) disposed between the first electrode and the second electrode. The TFT includes a semiconductor layer (150) a gate 
electrode (123). a source electrode (173) connected to a data line, a drain electrode (175) connected to the photo diode. The dummy 
pixel further includes a light blocking layer (196) for blocking light incident on the photo diode. Alternatively, the semiconductor 
layer is disconnected between the source electrode and the drain electrode. 
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THIN FILM TRANSISTOR ARRAY PANEL FOR X-RAY DETECTOR 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to a thin film transistor array panel, and in 
5 particular, to a thin film transistor array panel for an X-ray detector, 

(b) Description of the Related Art 

An X-ray detector includes a thin film transistor (TFT) array panel provided 
with an array of TFTs. Each pixel of the TFT array panel includes a P type 
photo-conductive layer containing P type impurity, an intrinsic photo-conductive layer 

10 without impturity, an N type photo-conductive layer N type impurity, and an array of 
PIN photo diodes including two electrodes for applying voltages across the conductive 
layers. The X-ray detector is a device for converting a light into an electrical signal, 
which appUes a bias voltage to electrons generated by the PIN photo diodes in 
response to X-ray from an external device to transmit the electrons to other devices. 

15 However, the electrical signal generated by the TFT array panel for an X-ray 

detector may include leakage current flowing in the photo diodes or on a surface of the 
photo diodes. Accordingly, it is difficult to determine a reference for the electrical 
signal including the leakage current 

SUMMARY OFTHE INVFNTTONT 
20 A motivation of the present invention is to solve the above-described 

problems. 

According to an aspect of an embodiment of the present invention, a TFT 
array panel for an X-ray detector includes a dummy pixel for detecting leakage ctirrent 
A thin film transistor array panel for an X-ray detector is provided, which 

25 includes: a gate wire formed on an insulating substrate and including a gate lines and a 
gate electrode connected to the gate line; a gate insulating layer formed on the gate 
wire; a semiconductor layer formed on the gate insulating layer; a data wire formed on 
the gate insulating layer and including a data line intersecting the gate line, a sotirce 
electrode connected to the data line and disposed on the semiconductor layer at least in 

30 part, and a drain electrode disposed on the semiconductor layer at least in part and 
separated from the source electrode; a photo diode including a first electrode 
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connected to the drain electrode, a second electrode facing the first electrode, and a 
photo-conductive layer disposed between the first electrode and the second electrode; 
a bias signal line connected to the second electrode; and a light blocking layer cov»ing 
the photo diode. 

Another thin fihn transistor array panel for an X-ray detector is provided, 
which includes: a gate wire formed on an insulating substrate and including a gate 
lines and a gate electrode connected to the gate line; a gate insulating layer formed on 
the gate wire; a semiconductor layer formed on the gate insulating layer; a data wire 
formed on the gate insulating layer and including a data line intersecting the gate line, 
a source electrode connected to the data line and disposed on titie semiconductor layer 
at least in part, and a drain electrode disposed on the semiconductor layer at least in 
part and separated from the source electrode; a photo diode including a first electrode 
connected to the drain electrode, a second electrode facing the first electrode, and a 
photo-conductive layer disposed between the first electrode and the second electrode; 
and a bias signal line connected to the second electrode and including a light blocking 
layer covering the photo diode. 

A thin film transistor array panel for an X-ray detector is provided, which 
includes: a gate wire formed on an insulating substrate and including a gate lines and a 
gate electrode connected to the gate line; a gate insulating layer formed on the gate 
wire; a semiconductor layer formed on the gate insulating layer; a data wire formed on 
the gate insulating layer and including a data line intersecting the gate line, a source 
electrode connected to tiie data line and disposed on the semiconductor layer at least in 
part, and a drain electrode disposed on the semiconductor layer at least in part and 
separated from the source electrode; a photo diode including a first electrode 
connected to the drain electrode, a second electrode facing the first electrode, and a 
photo-conductive layer disposed between the first electrode and the second electrode; 
and a bias signal line connected to the second electrode, wherein the semiconductor 
layer is disconnected between the source electrode and the drain electrode. 

The photo-conductive layer may include a first amorphous silicon film 
containing N type impurity, a second amorphous siHcon film without impvirity, and a 
third amorphous silicon film containing P type impurity. 
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BRIEF DKSrRTPTTn N OF THF nw AWTxir-c 
The present invention wiU become more apparent by describing embodiments 

thereof in detail with reference to the accompanying drawings in which: 

Fig. 1 is a layout view of a normal pixel of a TFT array panel for an X-ray 

detector according to an embodiment of the present invention; 

Fig. 2 is a sectional view of the normal pixel of the TFT array panel shown in 

Fig. 1 taken along the line n-IT; 

Fig. 3 is a layout view of a dummy pbcel a TFT array panel for an X-ray 
detector according to an embodiment of the present invention; 

Fig. 4 is a sectional view of the dummy pixel of the TFT array panel shown in 
Fig. 3 taken along the line IV-IV; 

Fig. 5 is a layout view of a dummy pixel a TFT array panel for an X-ray 
detector according to another embodiment of the present invention; 

Fig. 6 is a sectional view of the dummy pixel of the TFT array panel shown in 
Fig. 5 taken along the line VI-VT; 

Fig. 7 is a layout view of a dummy pbcel a TFT array panel for an X-ray 
detector according to another embodiment of the present invention; and 

Fig. 8 is a sectional view of the dummy pbcel of the TFT array panel shown in 
Fig. 7 taken along the line VlU-VIir. 

DETAn.Kn nKsrwr rpioisr of fmbodtmfivts 
The present invention now wiU be described more fuUy hereinafter with 
reference to the accompanying drawings, in which preferred embodiments of the 
invention are shown. The present invention may, however, be embodied in many 
different forms and should not be construed as limited to the embodiments set forth 
herein. 

In the drawings, the tiiickness of layers, fihns and regions are exaggerated for 
clarity, like numerals refer to like elements throughout. It wiU be understood that 
when an element such as a layer, fihn, region or substrate is referred to as being "on" 
another element it can be directly on the other element or intervening elements may 
also be present In contrast when an element is referred to as being "directly on" 
anodier element there are no intervening elements present 
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Then, TFT array panels for an X-ray detector according to embodiments of ttie 
present invention are described in detail with reference to accompanying drawings. 

A TFT array panel for an X-ray detector according to an embodiment of the 
present invention includes a plurality of normal pbcels for converting X-ray into 
electrical signals to obtain images and at least one dummy pixel for detecting leakage 
current The diunmy pbcel detects the leakage current in absence of incident Kght and 
they do not contribute to the generation of the images. 

Fig. 1 is a layout view of a normal pbcel of a TFT array panel for an X-ray 
detector according to an embodiment of the present invention, and Fig. 2 is a sectional 
view of the normal pbcel of the TFT array panel shown in Fig. 1 taken along the line 

n-n'. 

Referring to Figs. 1 and 2, a gate wire preferably made of a metal having low 
resistivity such as Al containing metal is formed on an instdating substrate 110. The 
gate wire includes a plurality of pairs of gate lines 121 and 131 extending in a 
trarisverse direction, and a plurality of gate electrodes connected to the gate lines 121. 
The gate lines 121 may have expanded end portions for receiving gate signals from an 
external device. The gate wire further includes a plturaUiy of gate connections 133 
connecting the pairs of gate lines 121 and 131 for preventing the disconnections of the 
gate signals. One of each pair of gate lines 121 and 131 may be omitted. 

A gate insulating layer 140 preferably made of silicon nib-ide (SiNx) is formed 
on tiie gate wire 121, 131, 123 and 133. 

A plurality of semiconductor islands 150 preferably made of hydrogenated 
amorphous siHcon are formed on the gate insulating layer 140 and it is located opposite 
the gate elertrodes 131. The ohmic contacts 163 and 165 preferably made of silidde or 
n+ hydrogenated amorphous silicon heavily doped with n type impurity are formed 
on the semiconductor islands 150. 

A data wire preferably made of a metal such as Mo, MoW alloy, Cr, Ta, and Ti 
is formed on the ohmic contacts 163 and 165 and tiie gate insulating layer 140. The 
data wire includes a plurality of data lines 171 extending in a longitiidinal direction to 
intersect the gate lines 121 and 131 such that they define a pluraUty of pbcel areas along 
with \he gate lines 121 and 131 the data lines 171. As shown in Fig. 1, the 
semiconductor islands 150 extend to tiie intersections of the data lines 171 and the gate 
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lines 121 and 131 for enhancing the instilating therebetween. The data wire further 
includes a plurality of source electrodes 173 connected to the data lines 171 and 
extending onto the ohmic contacts 163 and a plurality of drain electrodes 175 separated 
from the source electrodes 173 and disposed on the ohmic contacts 165 opposite the 
source electrodes 173 with respect to the gate electrodes 123. The data lines 171 may 
have expanded end portions for receiving data voltages from an external device. The 
data wire further includes a pluraHty of lower electrodes 178 of PIN photo diodes 
connected to flie drain electrodes 175. 

The data wire 171, 173, 175 and 178 may have a dual-layered structure 
including a low resistivity conductive layer preferably made of Al containing metal 
and a contact assist conductive layer having a good contact characteristic with other 
materials. Cr/Al (or Al alloy) and Al/Mo are such examples. 

A plurality of photo-conductive members 800 are formed on the lower 
electrodes 178. Each photo-conductive member 800 includes an N type amorphous 
silicon layer 810 containing N type impurity, an intrinsic amorphous silicon layer 820 
without impurity doping, a P type amorphous silicon layer 830 containing P type 
impurity. The photo-conductive members 800 generate electrons or holes in response 
to X-ray iUimiinated by an external device. 

A pluraUty of upper electrodes 195 of the PIN photo diodes are formed on the 
photo-conductive members 800. The upper electrodes 195 are preferably made of 
transparent material such as ITO (indium tin oxide) or IZO (indium zinc oxide). 

A lower electrode 178, a photo-conductive member 800, and an upper 
electrode 195 form a PIN photo diode. 

A passivation layer 180 is formed on the data wire 171, 173, 175 and 178, and 
portions of the semiconductor islands 150 and the upper electrodes 195, which are not, 
covered by tiie data wire 171, 173, 175 and 178. The passivation layer 180 preferably 
includes a chemical vapor deposition (CVD) insulating film having a dielectric 
constant equal to or lower than about 4.0 or an organic insulating film. The CVD 
insulating film is preferably made of SiO:C or SiO:F having relatively low resistivity 
and it preferably has a thickness equal to or larger flian about one micron such that it 
improves profdes of ottier layers disposed thereon Furtiiermore, the CVD film has a 
good adhesiveness so that it prevents the loss of other layers deposited thereon. 
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Accordingly, the SiO:C CVD film or the SiO:F CVD film has an advantage compared 
with siKcon nitride or silicon oxide, which hardly has a large thickness over 5,000 A 
due to stress on the panel to have poor step coverage and has high dielectric constant 
to cause current leakage, and it also has an advantage compared with organic material 
having poor adhesiveness. 

The passivation layer 180 has a pluraUty of contact holes 181 and 182 exposing 
the data lines 171 and the upper electrodes 195, respectively. 

A pluraUty of bias signal lines 190 and a pluraUty of auxiUary data Unes 192 
are formed on the passivation layer 180. 

The bias signal Unes 190 extend along the longitudinal direction and are 
connected to iiie upper electrodes 195 through the contact holes 182. The bias signal 
Unes 190 transmit a bias voltage to the upper electrodes 195 for controUing electrons 
and holes generated by the photo-conductive members 800. 

The auxiUary data Unes 192 are connected to the data Unes 171 through the 
contact holes 181 and overlap the data lines 171. The auxiUary data Unes 192 provide 
compensatory signal paths for the data voltages and include a pluraUty of projections 
for blocking Ught incident on the semiconductor islands 150 of the TFTs. 

Fig. 3 is a layout view of a dummy pbcel a TFT array panel for an X-ray 
detector according to an embodiment of the present invention, and Fig. 4 is a sectional 
view of the dummy pfacel of the TFT array panel shown in Fig. 3 taken along the Une 
IV-IV. Fig. 5 is a layout view of a dummy pixel a TFT array panel for an X-ray 
detector according to another embodiment of ttie present invention, and Fig. 6 is a 
sectional view of the dummy pbcel of the TFT array panel shown in Fig. 5 taken along 
the Une VI-VI'. 

A dummy pbcel of a TFT array panel for an X-ray detector shown in Figs. 3-6 
according to an embodiment of the present invention has a structure similar to that 
shown in Figs. 1 and 2. . 

The dummy pbcel includes a Ught blocking member 196 disposed on a PIN 
photo diodes including a lower electrode 178, a photo-conductive member 800, and an 
upper electrodes 195 for blocking X-ray incident on the PIN photo diode. 
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Referring to Figs. 3 and 4, the Ught blocking member 196 is formed on a 
passivation layer 180. An additional insulating layer (not shown) may be interposed 
between the light blocking member 196 and a bias signal line 190. 

Referring to Figs. 5 and 6, the Ught blocking member 196 is formed of the 
same layer as a bias signal line 190. 

Fig. 7 is a layout view of a dummy pbcel a TFT array panel for an X-ray 
detector according to another embodiment of the present invention, and Fig. 8 is a 
sectional view of the dummy pixel of the TFT array panel shown in Fig. 7 taken along 
the line Vm-Vm'. 

Referring to Figs. 7 and 8, a semiconductor island 150 of a dummy pixel is 
disconnected between a source electrode 173 and a drain electrode such that electrical 
signals generated by photo current is not transmitted to a data line 171. 

As described above, the TFT array panels according to the embodiments of 
the present invention includes a dummy pixel including a Ught blocking member for 
blocking Ught incident on photo diodes or includes disconnected semiconductor 
channels of TFTs. Accordingly, flie electrical signal generated by leakage current is 
precisely detected to determine a reference signal 

While the present invention has been described in detail with reference to the 
preferred embodiments, fliose skilled in the art wiU appreciate that various 
modifications and substitutions can be made thereto without departing from the spirit 
and scope of flie present invention as set fortii in the appended claims. 
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WHAT TS CLAIMED IS: 

1. A thin film transistor array panel for an X-ray detector, the panel 
comprising: 

a gate wire formed on an instilating substrate and including a gate lines and a 
gate electrode connected to the gate line; 

a gate insulating layer formed on the gate wire; 

a semiconductor layer formed on the gate insulating layer; 

a data wire formed on the gate insulating layer and including a data line 
intersecting the gate line, a source electrode connected to the data line and disposed on 
the semiconductor layer at least in part, and a drain electrode disposed on the 
semiconductor layer at least in part and separated from the source electrode; 

a photo diode including a first electrode connected to the drain electrode, a 
second electrode facing the first electrode, and a photo-conductive layer disposed 
between the first electrode and tiie second electrode; 

a bias signal line connected to the second electrode; and 

a light blocking layer covering the photo diode. 

2. The panel of claim 1, wherein the photo-conductive layer comprises a 
first amorphous silicon fihn containing N type impurity, a second amorphous siHcon 
film without impurity, and a third amorphous siUcon film containing P type impurity. 

3. A thin fihn transistor array panel for an X-ray detector, the panel 
comprising: 

a gate wire formed on an insulating substrate and including a gate lines and a 
gate electrode connected to the gate line; 

a gate insulating layer formed on the gate wire; 

a semiconductor layer formed on the gate instdating layer; 

a data wire formed on the gate insulating layer and including a data line 
intersecting the gate line, a source elecfarode connected to the data line and disposed on 
the semiconductor layer at least in part, and a drain electrode disposed on the 
semiconductor layer at least in part and separated from the source electrode; 

a photo diode including a first electrode connected to the drain electrode, a 
second electrode facing the first electrode, and a photo-conductive layer disposed 
between the first electrode and the second electrode; and 
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a bias signal line connected to the second electrode and including a light 
blocking layer covering the photo diode. 

4. The panel of claim 3, wherein the photo-conductive layer comprises a 
first amorphous silicon film containing N type impurity, a second amorphotis silicon 
film without impurity, and a third amorphous silicon film containing P type impurity. 

5. A thin film transistor array panel for an X-ray detector, the panel 
comprising: 

a gate wire formed on an insulating substrate and including a gate lines and a 
gate electrode connected to the gate line; 

a gate insulating layer formed on die gate wire; 

a semiconductor layer formed on the gate insulating layer; 

a data wire formed on the gate insulating layer and including a data line 
intersecting the gate line, a source electrode connected to the data line and disposed on 
the semiconductor layer at least in part, and a drain electrode disposed on the 
semiconductor layer at least in part and separated from the source electrode; 

a photo diode including a first electrode connected to the drain electrode, a 
second electrode facing the first electrode, and a photo-conductive layer disposed 
between the first electrode and the second electrode; and 

a bias signal line connected to the second electrode, 

wherein the semiconductor layer is disconnected between the source 
electrode and the drain electrode. 

6. The panel of claim 5, wherein the photo-conductive layer comprises a 
first amorphous silicon film containing N type impurity, a second amorphous silicon 
film without impurity, and a third amorphous silicon film containing P type impurity. 
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FIG, 2 
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FIG. 4 




wo 2004/054005 ^ ^ PCT/KR2003/002708 



6/8 



FIG. 6 
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